The cast of molecular characters in Parkinson's disease: felons, conspirators, and suspects.
Parkinson's Disease (PD) is a common neurodegenerative disorder characterized by the progressive loss of dopamine neurons and the accumulation of Lewy bodies and neurites. Recent advances indicate that PD is due in some individuals to genetic mutations in alpha-synuclein, parkin, and ubiquitin C-terminal hydrolase L1 (UCHL1). All three PD-linked gene products are related directly or indirectly to the functioning of the cellular ubiquitin proteasomal system (UPS), suggesting that UPS dysfunction may be important in PD pathogenesis. Indeed, emerging evidence indicates that derangements of the UPS may be one of the underlying mechanisms of PD pathogenesis. The function of parkin as an ubiquitin protein ligase positions it as an important player in both familial and idiopathic PD. We recently demonstrated that parkin mediates a nondegradative form of ubiquitination on synphilin-1 that could contribute to synphilin-1's aggregation in PD. Our results implicate parkin involvement in the formation of Lewy bodies associated with sporadic PD. This review discusses the role of the UPS, as well as the modus operandi of the three PD candidate felons (alpha-synuclein, parkin, and UCHL1) along with their conspirators in bringing about dopaminergic cell death in PD.